Does laser diode irradiation improve t e de ree o conversion o simpli ed dentin bonding systems? impli ed dentin bonding systems are clinically employed or most adhesive procedures, and they are prone to hydrolytic degradation. Objective:
Irradiation with a laser diode improved the degree of conversion of all tested simpli ed dentin bonding systems, with no impact on water sorption and solubility.
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Introduction
Previous studies have indicated that an increase in temperature could enhance the mechanical properties of dentin bonding systems 7, 25 . Despite these advantages, some concerns limit their clinical indications, since the heat could damage pulp tissue, thereby compromising dental vitality 14, 27 .
In this scenario, the association of lasers with dentin bonding systems has been investigated to achieve a more resistant hybrid layer. Gonçalves, et al. 13 (1999) The quantitative response variables were DC (%), WS ( g/mm ), and WSB ( g/mm ).
The materials used are described in Figure 1 .
Sample preparation
This study was performed in line with ISO 4049:2000 standard speci cations, except for the specimen dimensions. Square-shaped Te on molds (6.0×6.0×1.0 mm) were used to prepare the samples.
The SDBSs were dropped to ll them. The specimens were air-dried smoothly for 20 s, from a distance of 10 cm, to help solvent evaporation 6, 9, 15 .
In the laser groups (L), the SDBSs were irradiated with a laser diode (Siro LASER, Sirona Dental Systems, Care was taken to place the tip perpendicularly to the sample surface, covering the entire specimen surface.
MATERIAL COMPOSITION

DC In general, when attenuated total reflectance (ATR)-Fourier transform infrared spectroscopy (FTIR)
is used to calculate the DC, each SDBS is commonly dropped on the ATR crystal, and one run is performed.
Subsequently, the same sample is polymerized, and the measure is taken again. However, it was necessary to standardize laser irradiation in this study, which implied the need for two different specimens for each condition. Additionally, square-shaped Te on molds were used to prepare the specimens. . Therefore, laser irradiation has also been indicated to heat the adhesive system and improve these properties.
The rst null hypothesis tested in this study was rejected, as laser irradiation provided higher DC for all SDBSs ( It promotes solvent evaporation and optimizes the DC.
Moreover, the increase in temperature also increases vapor pressure, improving its evaporation. However, oxygen can inhibit the polymerization of resin-based material, which was not considered in this study 8, 15 .
Based on the literature, the performance of the laser diode on the SDBSs suggests that this could be an interesting option, as it favors the improvement of the DC in safe and more realistic clinical conditions. Batista, et al. 2 (2015) reported that the use of an Nd:YAG laser on the uncured adhesive promoted a greater degree of evaporation of solvents, and this was directly in uenced by their physicochemical properties.
As the tested bonding systems contain solvents, the use of laser could promote their evaporation simultaneously with the improvement of cross-link reactions, which may be responsible for the greater DC.
However, when the SDBSs were compared, SB performed better than SU. This can be partially attributed to the presence of 10-methacryloyloxydecyl dihydrogen phosphate (MDP) and a polyalkenoic acid copolymer in SU 5, 20 . MDP was introduced as a functional acid monomer that must interact with dentin for better performance. Once applied, the polyalkenoic acid copolymer may compete for calcium-bonding sites with the MDP monomer and, due to its high molecular weight, could prevent the conversion of monomers during polymerization 20, 26 . As the DC was assessed without the in uence of dentin, the conversion of this monomer was likely reduced due to the impossibility of the interaction with dentin.
Therefore, the heating advantages of laser in relation to other investigated heat treatments are that, in addition to having the ability of helping solvent evaporation, some authors report that laser irradiation can also promote "the development of a new substrate, in which dentin substrate and adhesive would be fused by laser action, raising bond strength values
19
.
The second null hypothesis tested in this study was accepted (Table 2) Therefore, it is important to emphasize that the increase in temperature on the subsurface experienced during laser irradiation of dentin bonding systems, and the consequent solvent evaporation, are strongly dependent on irradiation parameters, and that further studies are required in this area.
Silva, et al. 22 (2016) observed signi cantly reduced variation of intrapulpal temperature and microtensile bond strength to dentin when submitted to an adhesive technique using laser irradiation associated with simulated pulpal pressure, and the authors related the presence of liquids within the pulp chamber to the altered absorption of heat generated by laser energy.
Therefore, it is important to consider the amount of adhesive in clinical situations that is exposed to water coming from the pulp. This water could interfere in this process by impeding evaporation of the solvent due to molecular weight and vapor pressure, or the water could be removed during the laser irradiation.
In this study, SB showed higher WS and WSB compared to SU. The compositions of these systems differ, essentially due to the presence of MDP in SU.
Most likely, it contributed to providing better resistance in a moist environment, as it is a functional acidic monomer less prone to hydrolytic degradation than Groups treated with laser showed better performance regarding bonding strength 13 . Furthermore, the results may also explain the findings of Franke, et al. 
Conclusion
Considering the limitations of this study, we can conclude that laser diode irradiation improved the DC of the tested SDBSs, with no impact on WS and WSB.
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